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Introduction
Quality of care in patients, especially in surgery, has
traditionally been measured in terms of the 5 "D"s i.e.
death, disability, dissatisfaction, disease and discomfort.
Among these variables, "death" or "mortality" has been an
important indicator studied over the years.1,2
Mortality has been studied in terms of disease specific
mortality, procedure specific mortality and more recently
risk adjusted mortality. Alternatively mortality rates have
also been studied tomap changing trends and patterns of
disease. These trends can help define areas that need
focus, to improve quality of care.3,4
Over the last 25 years our institution has grown into a
multi-disciplinary tertiary care facility. This period has
seen increasing bed occupancy, an increasing patient
turnover, an increase in the number and demand of high
dependency and intensive care units and expansion of
the emergency care services with nearly doubling of the
bed capacity of the latter. The yearly inpatient and out-
patient load at present is about 50,000 and 600,000
respectively. Approximately 60,000 patients are seen in
the emergency department annually.
This change and growth has led to a prevailing perception
among the surgical faculty that more sick and complex
cases are now being managed and operated at our
institution and that the patients being seen andmanaged
today are different from what were seen a decade ago. It
is important to study this changing trend in our part of
the world, where resources are limited for better planning
and allocation. To objectively record these changes and
substantiate these perceptions ideally the whole data set
should be reviewed, a massive undertaking; instead we
have conducted a retrospective audit of inpatient
mortalities in General Surgery of two periods a decade
apart.
Methods
A weekly Morbidity and Mortality meeting in the section
of General Surgery is the oldest and most consistent
quality of care activity in the institution, occurring
regularly since the inception of the department. All
inpatient mortalities within 30 days of admission, as
identified by the health information management
services, are presented at this forum irrespective of
intervention. For presentation the resident involved fills
out a Mortality record form and the primary attending
physician adds his comments. At the end of discussion an
attending surgeon not involved in the care process
summarizes the discussion on the form. The forms are
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saved in our department records.
A retrospective audit was performed at Aga Khan
University Hospital, Karachi. Application for exemption
was applied to the ethical review committee of the
hospital which was accepted (3498-sur-erc-15).
We reviewedMortality forms generated over an eight year
period, dividing them into two groups of 4 years each
separated by a 10 year gap. Group-I included years 1997,
1998, 1999 and 2000, whereas Group-II included years
2011, 2012, 2013 and 2014
Variables recorded from the forms were gender, age,
admission status (elective, emergency, transfer from other
facility, etc.) length of hospital stay, pre-operative
diagnosis, surgical procedure and its status (elective,
emergency), co-morbidities and malignancy, ASA level
and cause of death.
Total number of admissions and surgeries performed
during these years were obtained from Health
Information Management Services.
Continuous variables were expressed as means and
standard deviations whereas categorical variables were
expressed as frequency and proportions. Variables
between the two groups were compared with Student's t
test for continuous and chi-square test for categorical
variables. SPSS version 19 was used for Data entry and
Analysis.
Results
An overall growth in the number of admissions, surgeries
and mortalities was seen. During the duration of the
study period the overall strength of the General Surgery
faculty stayed about the same, as shown in Table-1. Total
admissions and surgeries in the general surgery service
experienced an increase from 14407 admissions and
10938 surgeries in Group I (years 1997 to 2000) to 21722
admissions and 17969 surgeries in Group II(years 2011 to
2014) representing a 50.7% and 64.2 % increase
respectively over this 10-year period, as shown in Table-1.
The total mortalities showed an increase with 139 seen in
Group I to 285 seen in Group II, a percentage increase of
105%. This translated to a mortality rate increase from
0.96% to 1.31% of all admission in General Surgery.
Comparing the operative mortality i.e. within 30 days of
admission, between the two periods separately, a
decrease in rate was observed; mortality rate dropped
from 1.21% to 1.16% of all surgeries.
Mortalities in both Groups were comparable in terms of
age (Group I = 51.9 ± 16.5 and Group II= 52.8 ± 17.8 years
respectively, p=0.61) gender distribution (Group I = 66.2%
males and Group = II 70.2% males respectively, p=0.43)
and presence of co-morbid conditions (Group I = 67.6%
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Table-1: Number of Admissions and Surgeries per year.
Admissions Surgeries Mortality Number of Surgeons
Group I
1997 3214 2505 38 8
1998 3564 2640 43 9
1999 3891 2959 30 9
2000 3738 2834 28 10
Group II
2011 4871 3725 84 8
2012 5360 4103 64 9
2013 5674 4422 82 9
2014 5817 5719 55 7
Table-2: Patient Characteristics.
Variables Group I Group II p value
n=139 n=285
Gender
Male 92 (66.2%) 200 (70.2%) 0.433
Female 47 (33.8%) 85 (29.8%)
Age 51.9 (± 16.5) 52.8 (±17.8) 0.610
Comorbids 23 (67.6%) 59 (69.5%) 0.738
Route of Admission
Emergency 85 (61.2%) 195 (68.4%) 0.156
Elective 39 (28.1%) 54 (18.9%) 0.045
Transfer 15 (10.7%) 36 (12.7%) 0.636
Operative Intervention
Yes 133 (95.7%) 209 (73.3%)
No 6 (4.3%) 76 (26.7%) 0.000
ASA Level
I - III 72 (54.1%) 79 (37.8%) 0.004
IV - V 61 (45.9%) 130 (62.2%)
Length of Hospital stay (days)* 14.7 ± 15.0 9.2 ± 9.3 0.000
*mean, standard deviation.
Table-3: Diagnosis for Total Mortality.
Group I Group II p value
n=139 n=285
Trauma 18 (12.9%) 72 (25.3) 0.004
Pancreatitis 7 (5%) 26 (9.1) 0.177
Soft Tissue Infection 17 (12.3%) 27 (9.5%) 0.399
Bowel Obstruction 5 (3.6%) 26 (9.1%) 0.068
Perforated viscus 18 (12.9%) 42 (14.7%) 0.659
GI Bleed 16 (11.5%) 9 (3.2%) 0.001
Malignancy 28 (20.1%) 48 (16.8%) 0.416
Volvulous/Mesenteric Ischaemia 13 (9.4%) 12 (4.2) 0.047
Intraabdominal Infections/Sepsis 13 (9.4%) 15 (5.3) 0.144
Others 4 (2.9%) 8 (2.8%) 0.755
and Group II = 69.5% respectively, p=0.73).
Route of admission was comparable between the
mortalities of both the groups, with admission from the
emergency department being the most common route,
followed by elective admission and transfers from other
hospitals or transfers from services within hospital, as
shown in Table-2.
Group II had significantly more, higher ASA level (IV or V)
patients as compared to Group I (Group I = 45.9% and
Group II = 62.2%, p=0.004). There was a statistically
significant decrease in the mean length of hospital stay
for themortalities, from 14.7±15 days in Group I to 9.2±8.7
days in Group II (p=0.001).The median length of stay was
7 days in Group II showing that approximately half the
mortalities occurred within one week of admission and
when seen at 72 hours nearly 32.6% mortalities occurred
within the first 3 days of admission. When the operative
mortality was analyzed separately, most surgeries were
done under emergency circumstances in both the groups
showing no significant change in proportions (Group I =
70.7% and Group II = 82.8% respectively, p=0.01) as
shown in Table-2.
The five leading diagnoses associated with overall
mortality in Group I were malignancy (20.1%), Trauma
(13.7%), perforated viscus (12.9%) soft tissue infections
(12.2%) and GI bleeds (11.5%). In Group II the highest
proportion was due to trauma at 25.3%, followed by
perforated viscus (14.7%), malignancy (11.1%), soft tissue
infections (9.5%) and pancreatitis (9.1%).Between the
years, a significant increase in the proportion of deaths
with trauma was recorded. Increase in mortality trends
due to perforated viscus, pancreatitis and bowel
obstruction were also seen along with a significant
decrease in the proportion of deaths by GI bleeds.
Decreasing mortality trends were observed due to
malignancy and soft tissue infections as well, however
these trends did not achieve statistical significance when
analyzed using the Chi square test as shown in Table-3.
Between the two groups there was a statistically
significant increase in non-operative mortality from 6
deaths in Group I comprising 4.3% to 76 non-operative
deaths in Group II corresponding to 26.7% (p= 0.001). Of
the 6 non-operative mortalities observed in Group I, half
were due to malignancy. In Group II the main causes were
malignancies 20 (26.3%), pancreatitis 16 (21.1%) and
trauma 12 (15.8%), as shown in Table-4.
The mode of death primarily was severity of primary
disease in both the years with minor contributions from
cardiopulmonary complications, nosocomial infections
and technical events, as shown in Table-5.
Discussion
To correctly determinewhether the patients presenting to
our institute have become more complex and sick would
require an analysis of risk adjustedmortalities. Calculation
of Co-morbidity indices or scores e.g. APACHE-II would be
needed to supplement such an analysis. Collection of
such data would require a dedicated registry and the
limited resources in our part of the world pose a great
hindrance to such efforts. Nevertheless our study showed
a significant increase in mortality rate over the last
decade. If we presume that the quality of care has
remained more or less unchanged during this period, this
finding indirectly reflects that a more critically ill group of
patients is being managed at our hospital, thus resulting
in an increased mortality rate. This is also evident
indirectly from the fact that number of patients with
higher ASA levels (IV or V) has significantly increased over
these years.
The length of hospital stay before expiry showed a
significant reduction which may also be attributed to the
sick patients who die early due to the severity of the
primary disease process. The fact that a third of the
mortalities in Group II occurred within 3 days of admission
strongly supports the claim that this patient population is
more sick at presentation.
In Group II an increased proportion of deaths by trauma
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Table-5: Cause of Death.
Group I Group II p value
n=139 n=285
Severity of primary disease 109 (78.4%) 210 (60.8) 0.338
Technical event 8 (5.8%) 13 (4.6) 0.636
Cardiopulmonary complications 14 (10.1%) 46 (16.1) 0.104
Nosocomial infection 8 (5.8%) 16 (5.6) 1.00
Table-4: Diagnosis for Non-operative Mortality.
Group I Group II
n=6 n=76
Trauma 1 (16.7%) 12 (15.8%)
Pancreatitis 0 (0%) 16 (21.1%)
Soft Tissue Infection 0(0%) 2 (2.6%)
Bowel Obstruction 0 (0%) 3 (3.9%)
Perforated viscus 0 (0%) 2 (2.6%)
GI Bleed (0%) 4 (5.3%)
Malignancy 3 (50%) 20 (26.3%)
Volvulous/Mesenteric Ischaemia 0 (0%) 1 (1.3%)
Intra-abdominal Infections/Sepsis 1 (16.7%) 11 (14.5%)
Others 1 (16.7%) 5 (6.6%)
was observed which can be attributed to the increase in
violence in our society5 along with a rising frequency of
road traffic accidents.6 When analyzed in light of the
reduced length of hospital stay, it may also indicate a
paucity of pre-hospital care services with many trauma
patients presenting late and under resuscitated. Themale
predominance in overall mortality may also be explained
by the finding thatmost deaths secondary to traumawere
suffered by males. Similar gender discordance has been
reported by Chukuezi et al.3
We observed a significant increase in the non-operative
mortality (Table-4). This subset comprised mainly of
patients diagnosed with malignancy, pancreatitis and
trauma. Patients with advanced malignancies either
previously operated upon by a general surgeon or with
metastatic intra-abdominal sequelae are admitted in the
general surgery service for palliation. This we feel is due to
the lack of dedicated palliative services in our region.7
Similarly the treatment of pancreatitis has seen a
paradigm shift towards a conservative and non-operative
or step up approach with a smaller proportion needing
operative intervention.8 The general surgery team forms
the core of the trauma team at our hospital, poly-trauma
patients are initially admitted under general surgery. A
proportion of these succumb to their injuries which are
often not of general surgical nature.
Our study revealed a reduction in mortality from GI
bleeding, this is attributable to the shift in management,
with most GI bleeds now managed endoscopically by the
Gastroenterology service or vascular interventional
radiology.9
Mortality from soft tissue infections and malignancy
showed a reduction but it did not achieve statistical
significance (Table-3).
The primary mode of death observed in our study was the
severity of the presenting disease process. This may be
secondary to delay in recognition of the problems or
inadequate primary treatment provided. In the acute
illness, specially trauma situations, the paucity of pre-
hospital care resources adds further to the problems due
to inadequate resuscitation and treatment provided to
these patients, during the shifting process10 a large
proportion of patients with trauma are brought late and
under resuscitated to hospital.11,12
In conclusion, our data being from a single center with
limited number of cases may not be suitable for drawing
population based inferences. Nevertheless our study has
highlighted important trends in surgical mortalities over
the last decade. We recommend that efforts should be
focused on developing population based registries in our
part of the world to better study patterns of surgical
disease and mortality. This will help in developing
strategies to be better prepared for the challenges posed
by surgical disease in our part of theWorld.
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